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Summary 
 
Biobanks are not a new phenomenon but they have changed in line with scientific 
developments particularly in the area of genomics. They have moved from small-scale 
clinical and academic tools to large-scale population and specific disease collections. 
Since DNA banks are optimistically regarded as essential resources to finding 
connections between genes and many common diseases and to developing more 
individualist predictive medicine, significant financial investment has been poured into 
the upkeep and continued development of these banks, even though the current 
expectations of their immediate benefit may be overstated. DNA databanks, like 
human genetic research, is the subject of much legal, ethical and social debate. Issues 
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raised by the establishment and use of these databanks are related to consent, 
confidentiality, privacy, access and genetic discrimination.  Each issue raises debate 
over the balancing act between individual autonomy and notions of community, 
common heritage and solidarity. Interestingly, the controversy that surrounds 
commercialization tends to ignore both the individual and common heritage notions. 
Concerns arise particularly where banks and related research give rise to ‘spin off’ 
companies, commercial development and the establishment of property rights. 
Considerable debate exists as to whether the development of biomedical products will 
translate into significant public benefit or whether greater support, particularly in the 
context of publicly funded health care programs, is needed. In order to sustain ongoing 
support for DNA databanks and deal with public concerns it may be worthwhile to 
consider public involvement with DNA database and research stakeholders. If 
partnership is not feasible, then some imaginative way of collaboration may, rather 
than being onerous, facilitate research, protect individual rights and advance 
commercial interests. 
 
1. Introduction 
 
Building on remarkable developments in genomics and information technology, 
several human genetic data bases (also referred to as databanks or biobanks) have been 
set up around the world. The questions and concerns raised by the development and 
management of such databanks range from specific legal/ethical issues such as 
informed consent, privacy, confidentiality, and discrimination, to broader social justice 
concerns associated with the commercial operation of these databanks or the 
commercialization of research findings resulting from the use of these banks. Debates 
about benefit sharing, ownership and access to genetic data are associated with the 
commercialization of the databanks. This chapter aims at giving an overview of the 
legal, ethical, and social issues raised by the development of these databanks.  
 
Biobanks are not new, although they have changed in line with significant scientific 
developments, particularly in genomics. They clearly have become the subject of much 
more social debate. No longer simply small-scale clinical and academic research tools, 
they now often consist of large-scale collections of significant disease, ethnic, or 
geographically located populations. Biobanks have become increasingly prevalent due 
to the growth of biomedical research, the rising size of collections, the technical and 
computational advances of procedures such as high-throughput genomics techniques 
and large scale SNP genotyping to characterize genetic variation, and the evolving 
exchange practices of biological material and information amongst researchers.  
 
DNA biobank projects are expected to contribute to relieving human suffering, 
improving health, and rendering health care more efficient.  They are likely to lead to 
an increased understanding of the genetic components of health and disease. The 
applications of this improved understanding may have a huge impact, through better 
disease prevention and improved health care interventions. From this perspective, there 
is a strong case to be made for the development of genomic and population genomic 
research. 
 
Indeed, DNA biobanks are being touted as an essential resource to finding connections 



UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

BIOTECHNOLOGY – Vol. XII –  Human Genetic Data Banks: From Consent To Commercialization – An Overview Of Current 
Concerns And Conundrums - Lori Luther and Trudo Lemmens 

©Encyclopedia of Life Support Systems (EOLSS) 

between genes and many (common) diseases as they permit medical, genetic and 
sometimes genealogical data to be compiled, housed, analyzed, compared, merged or 
cross-matched for associations. They are also being supported as a step forward in 
ushering in more individualistic predictive medicine, associated with developments in 
pharmacogenomics, which offers the possibility of tailoring drugs to individual genetic 
profiles and the potential of minimizing adverse drug reactions.  
 
However, in spite of the significant investments in these databanks and the advances in 
technology, it should be noted that all these goals will not easily be achieved. The 
benefits and expectations of databanks may often be overstated. The actual science of 
finding links between the location and sequence of genetic variations and human 
disease and determining the causes of and treatments for disease is still in its infancy. 
Research linking genetic variation to disease focused in the past on rare diseases 
caused by mutations of highly penetrant single gene diseases such as Huntington’s 
disease. With the search for both genetic and non-genetic causes to common 
multifactorial diseases such as cancer and diabetes now on the agenda, research has 
shifted and expanded enormously – at great financial - and at times seemingly great 
individual and community, cost. 
 
This paper first describes various types of biobanks before turning to a series of 
common ethical and legal issues raised by the development of biobanks and by 
research involving banked tissue. These issues include consent, privacy, 
discrimination, commercialization, benefit sharing and ownership. As will become 
clear, regardless of the nature of the biobank, involvement of participants and related 
communities in some capacity is likely essential to the initiation, ratification and 
implementation of any database project. Values embedded in the often used term 
“common heritage of humanity,” and values of solidarity and public benefit need to be 
balanced against individual autonomy and the right to self-determination, as well as 
against efforts to advance and promote research. Despite the fact that scientific 
advances are expected with regard to identifying disease associated genes and 
predictive personalized medicine, the concerns and conundrums raised over the general 
issues are cause for further thought and debate that may be useful beyond the context 
of DNA biobanks. 
 
2. Types of Biobanks: Population Banks vs. Disease Specific Banks  
 
2.1 Types of Banks 
 
The development of population databanks depends in part on the socio-economic, 
political, and current health context of the country in which these banks are developed. 
Some countries, like for example Estonia, may be eager to promote a genetic research 
sector through the establishment of a population databank, as part of an overall strategy 
to further develop their economy. Other countries, such as the UK, may already be a 
leader in genetics research, and use a population databank both as a tool of industrial 
development and to improve their existing health care system. Other disease-specific 
data banks may have been developed as a result of historical initiatives of local 
researchers, or because of the high prevalence of specific rare diseases in the region. 
The historical development and the socio-economic context in which the databases 
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have been developed may affect all aspects of the database, from consent to concerns 
about discrimination. 
  
2.1.1 Population Biobanks 
 
Population biobanks are a testament to the shift that has taken place from local to 
national and international projects. They are designed as research infrastructures rather 
than as projects aimed at the study of a particular illness or genetic characteristic. They 
constitute strategic resources, allowing for the conduct of research involving data 
originating from populations or communities that may be separated by distance or in 
time. The resulting research may lead to the production of new data, which may in turn 
enrich the initial database. As platforms for research they are established over a 
prolonged period often spanning several generations; thus the anticipated results and 
benefits need also be considered over the long term. The hope is that large-scale DNA 
collections will open up the possibility of prediction and prevention of disease from a 
public health perspective. Databanks in Iceland, Estonia, the province of Quebec, 
Sweden, Norway, and the United Kingdom provide some of the best-known models of 
this form of biobank. 
 
A population–based genetic study is defined in UNESCO’s Declaration on Human 
Genetic Data as “[a] study which is aimed at understanding the nature and extent of 
genetic variation among a population or individuals within a group or between 
individuals across different groups.” To understand the complexity of common 
multifactorial diseases and the contribution of gene-environment interactions to 
disease, recourse to large collections of samples derived from individuals from one or 
more communities or populations is required. Since comparisons are statistical in 
nature, to be meaningful, they need to be performed on a large scale and involve 
samples from both patients and healthy controls. They are also most powerful when 
carried out on cohorts of patients and healthy controls having a common ethnic origin 
so as to minimize unrelated variations. 
 
Since population genetic databases are a structured collection of material, discoveries 
and inventions, they could ordinarily be covered by regulations on data collection and 
intellectual property. But, what makes population genetic databases unique is that it 
involves the altruistic participation of many people, sharing a common heritage, with 
the potential for research results to benefit society in a number of ways. There are few 
examples of such mass contribution to a project conducted by a comparatively small 
number of researchers where benefits are typically concentrated in the hands of a small 
number of stakeholders (unless contractually agreed otherwise). In the context of 
genetic databases, the old adage of “strength in numbers” does not seem to apply. 
 
2.1.2 Specific Disease Banks 
 
Other banks respond to a specific scientific need, that is, samples from individuals with 
a rare disease or from families with multiple cases of the same disease. Although 
sometimes difficult to achieve, an appropriate sample size is needed for adequate 
statistical research analysis.  There are a variety of single disease repositories ranging 
from the study of cystic fibrosis to cancers including breast and colon cancer. For 
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example, in the case of colon cancer, The Ontario Familial Colon Rectal Cancer 
Registry (OFCRC), created in 1997 as part of an initiative of the U.S. National Cancer 
Institute and the first of its kind in Canada, collects detailed health and genealogical 
data, as well as blood samples and tumour tissue, from colorectal cancer patients and 
their families in Ontario.  
 
In the last decade, there is a clear move towards greater participant involvement. Some 
high profile controversies may have contributed to this development. One controversy 
involving Canavan disease led to significant debate within the scientific community 
and resulted in the legal case of Greenberg v. Miami’s Children’s Hospital and Reuben 
Matalon. The case arose as a complaint by members of families affected by Canavan 
disease, who had actively been involved in the promotion and development of research 
on the disease. With Greenberg at the helm, they helped with the recruitment of 
participants, the collection of samples, the establishment of a registry, financial 
support, and access to other established registries all in an effort to develop relevant 
genetic testing and potential treatment for the disease. The members of these families 
were upset when they realized that the researchers and institutions involved had 
concluded restrictive licensing agreements and charged money for the carrier and 
prenatal genetic tests that had been developed with their help. The families argued that 
the payment charged for the tests impeded access to testing that they had greatly 
assisted in. 
 
In reaction to the perceived loss of control over biological samples, some disease 
groups may now organize themselves by creating their own databanks and playing an 
essential role in access to samples and facilitation of research. PXE International, a 
Washington, DC based foundation of sufferers of the connective tissue disorder 
condition pseudoxanthoma elasticum (PXE), stands as a prime example of a patient 
advocated, disease specific database. The development of the PXE International Blood 
and Tissue Bank, initially founded and privately funded by the Terry’s, parents of two 
children affected by the disease, now finances itself through both private and public 
funds. The bank is the only centralized repository in the world of blood and tissue 
samples from people affected by PXE. It has been one of the most significant 
contributors to advances in PXE research. The disease-specific biobank accelerated the 
discovery of the PXE gene, assisted in the development of a diagnostic test that may 
become the first for a rare condition, and negotiated joint possession of intellectual 
property rights to ensure broad and affordable availability of testing and to retain 
influence over downstream development. 
 
Unlike the ‘big’ diseases of cancer or diabetes, specific disease banks often lack the 
funding and collective power to effectively bargain with researchers. What is unique 
about PXE and other groups like the Alpha –1 Foundation (a Florida non-profit group 
representing α-1 antitrypsin deficiency) is that these banks are rooted in the concept of 
autonomy. Informed consent provides the participant with a trump card to steer 
researchers toward working on finding the gene associated with their disease and to 
negotiate acceptable benefit terms on which researchers may use the tissue concerned. 
Disease like PXE and Alpha –1 are not ‘blockbuster’ diseases like diabetes or cancer 
with researchers lining up to work on the condition. But, if the gene PXE or Alpha-1 
plays a role in the development of hypertension or cardiovascular disease, then PXE 
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may use their collection as a negotiating tool: access to samples in exchange for 
finding a test or cure for PXE. Many ethical and legal concerns can be addressed by 
improving communication and open debate between researchers and participants 
control over the purpose, use and exploitation of biobanks and related research 
projects. 
 
3. Legal and Ethical Issues in the Establishment and Use of Biobanks:  How to 
Reconcile Autonomy with the Existence of Common Interests? 
 
3.1. Consent 
 
Informed consent is defined as ‘autonomous authorization’ - protecting both the 
autonomy of the individual and the fundamental right to decide. True informed consent 
is strictly defined as specific consent given for well-defined uses. It requires intentional 
non-coerced decision making based on sufficient information, substantial 
understanding, the possibility of dialogue, and time to think about the implications 
before a decision is taken. In some jurisdictions, the term ‘informed choice’ is 
preferred, to highlight the fact that it is more than simply accepting a proposal, i.e. that 
it involves the ability to make a meaningful choice. It is not easy to apply this concept 
in the context of large-scale biobanks, related research projects, long-term use of 
samples or data, and numerous exchanges. The main stumbling block is the difficulty 
in adequately informing participants of the nature and purpose of the research as well 
as possible risks or benefits, since it is difficult to foresee how pharmacogenetic, 
genetic or biomedical research will develop in years to come. Consent in this light only 
amounts to broad open consent, which for some authors is equivalent to no consent at 
all. 
 
Principles of informed consent are certainly applicable to research on human beings in 
general. Yet the core ideas behind the concept, namely autonomy and self-
determination, need to be considered in the specific context of biobanks. Autonomy 
and self determination imply that people can decide what is done to their body and 
body parts and what measures might be taken that affect their personal (informational) 
sphere. This notion extends to the handling of bodily substances intended for biobanks 
and the right to decide on the use to which one’s personal data may be put.  
 
It seems important to pay attention to the need to respect people’s autonomy, and thus 
to promote informed consent in the context of genetic data base research. However, an 
over-emphasis of the need for informed consent may sometimes obscure the fact that 
there are important broader issues at stake, which relate to the collective nature of 
biobanks. Biobanks raise issues related to science and health policy, to solidarity in 
research participation and distribution of benefits, and so on.  Some authors have 
therefore suggested that while informed consent is a necessary condition for the 
establishment and use of biobanks, it is not a sufficient one. In this sense further 
discussion may be needed to determine how an individual perspective can be 
reconciled with a more collective perspective to more fully promote health and societal 
well-being. This seems to be in line with the notion that genetic information exists at 
both the personal (individually unique) and collective (shared by all of us) levels.  An 
informed consent process that honours both the individual and the collective may more 
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adequately respond to special context of human genetic databases. 
 
It should also be noted that informed consent is an ideal that is rarely if ever fully 
achieved. An over-emphasis on consent, without sufficient attention to societal, 
economic, structural and other challenges to individual decision-making, may 
undermine rather than protect the interest of individuals. It is worth reiterating in this 
context that informed consent does not itself protect individuals, rather it allows 
individuals to exercise their right to decide whether and how their body, its parts and 
the associated data will be used in research. Reasons for limitation on this right relate 
to the need to protect people in vulnerable positions, to promote solidarity, or to 
recognize that people sometimes have to relinquish some control over the use of their 
own samples and data for the common good. In addition, it can be argued that some 
limits on individual freedom actually may promote a more valuable concept of 
autonomy, i.e. autonomy that is associated with a the ability to make meaningful 
decisions with the notion of human flourishing. There are several different types of 
consent, with varying degrees of limitations on the right to decide. 
 
3.1.1. Types of Consent 
 
Consent may be specific, general, presumed, and on an individual or group basis. The 
conundrum is that while it is impossible to consent to research that is not yet foreseen, 
it is also true that at the time of the giving of samples, future research is almost a given, 
even if the ambit of future research is not yet clear. Does it make sense to speak of 
consent when future uses are neither known nor understood? 
 
3.1.1.1. General and Specific Consent  
 
The trend seems to be toward general consent as opposed to specific consent despite 
difficulties in obtaining informed consent. 
 
The Estonian Human Genome Research Act requires a donor’s consent to be explicit 
without exception. In Sweden, the Biobank [Medical Care] Act also requires explicit 
consent for the collection of biological samples. However the Swedish Act only 
regulates samples collected in connection with health care and does not have a special 
category for research biobanks. The Swedish Personal Data Act provides an exception 
from the requirement of explicit consent in the case of sensitive personal data to be 
processed for health care, treatment, hospital care services, and so on. Some authors 
have suggested that this exception allows for too broad an exception since it permits 
the processing of a great deal of personal data into biobanks without consent. In 
Norway, the Act Relating to Biobanks provides for explicit consent in the case of 
research biobanks, which are specifically set out in the legislation. It also requires that 
previously collected material and data put to a different, wider, or new use other than 
that provided for in the original consent, obtain new, voluntary, express, and informed 
consent except in circumstances where new consent is too difficult to achieve. 
Anonymized material does not require consent, but must be assessed by a regional 
ethics committee. Other statues take a similar approach. 
 
Generally speaking, with specific consent, biological samples can only be used for a 
very clearly defined purpose. It requires re-contacting for each new purpose not 
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foreseen in the initial consent although it is not entirely clear whether new research 
with similar ends requires re-contacting. At its extreme, participants may need to 
consent to each and every use of their DNA sample. When specific consent is strictly 
imposed, consent has to be given for each physical taking, each research purpose, and 
each commercial application. Each time, information has to be provided as to the 
nature of the procedures, the risks and benefits, and so on. Although specific consent 
seems to be most in line with the idea of protecting individual autonomous choice, and 
in keeping with the notion that consent is an ongoing rather than static process, it 
comes at a high cost in terms of research resources, time and manpower. It is also 
likely to involve considerable intrusion into participants’ personal lives.  
 
General or broad consent on the other hand, allows samples to be used for purposes 
unforeseen and not specifically delineated at the time of the initial collection without 
the need for participant re-contact. This type of consent restricts any undue emphasis 
on autonomy that may impede on collections or research for the pubic good. 
 
There is much support for broad consent for population genetic databases: The World 
Health Organization, in its Proposed International Guidelines on Ethical Issues in 
Medical Genetics and Genetics Services, considers it to be the most efficient and 
economical approach. Various other consultative bodies, such as the German 
Nationaler Ethikrat, the European Commission, the French Comite Consultatif 
National d’Ethique and the HUGO Ethics Committee have also endorsed or recognized 
the approach in recent recommendations or reports. Its use is justified by two main 
arguments: (i) it is impossible to obtain informed consent for practical reasons and (ii) 
there is minimal risk to participants as information will be anonymous. Some authors, 
such as Kaye, argue that broad consent should only be permissible where combined 
with opt out consent for secondary uses and accountable, transparent, oversight 
mechanisms are in place. 
 
Other authors have pointed out that while the occurrence of further possible uses has 
not always been predictable, it is now at least a foreseeable event even if future uses 
cannot be defined in detail. At the start of all new collections it may be wise to set a 
policy for future uses in the protocol, with appropriate information and consent to 
provide as much transparency as possible. The goal is to protect the possibility of long 
term broader uses within a framework that protects participant rights and collective 
interests. 
 
- 
- 
- 
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